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PROBLEM TO BE SOLVED: To detect an electromotive force and an internal resistance as a more 
accurate condition of the secondary battery. 

SOLUTION: A current I, a voltage V and a temperature T are sampled for a predetermined time and the 
current I sampled is integrated to determine the maximum accumulated electric energy Qmax and the 
minimum accumulated electric energy Qmin (S102-S114). A straight line approximation solution of the 
current I and the voltage V sampled when all of test whether or not a variation width of the accumulated 
state using a deviation &Delta Q of the maximum accumulated electric energy Qmax and the minimum 
accumulated electric energy Qmin is within a predetermined range (S1 16. S1 18), a test whether or not a 
distribution of the current I is a predetermined distribution or more (SI 20. SI 22) and a test whether or 
not all temperatures T are predetermined temperatures or more {SI 24, S126) are proper is determined, 
an electromotive force is calculated from the intercept and an internal resistance is calculated from the 
inclination (SI 28). As a result, the electromotive force and the internal resistance as the battery 
condition can be accurately detected. 



http://l2.espaGenet.com/espacenet/abstract?CY=ep&LG=en&PNP=JP200032318... 2003/08/07 



Abstract 



Data supplied from the esp@cenet database - 12 



(19)B*H<$»F/? <JP) 



<12) i& 13 # 11^ ^ 



(A) iuy^nmrn^jiimm^ 
#^2000-323183 
(P2000 -323183A) 
(43)&nB 7^12¥11^24B ^0.11.24) 



H 0 1 M 10/48 
GOIR 31/36 



FI 

H 0 1 M 10/48 
GOIR 31/36 



P 2G0 1 6 
A 5H030 



C21)ttlBS# 


1$B711-130339 




000003207 












¥^11^5^110(1999.5.11) 




S^ii^STp h 3 ^ nri 






























(72)%|^$ 


























100075258 



















(54) [%il<0«^] S^:KII«tiil^B 



(57) i^m 

mi ntS:««>i. (S102~S1 14) . 

QmaxtSW^^^Qm i n i;<Oiil|AQSrfflV^$S 
mmiO^*S*«3fSiifflF«>I*^35^«l^ ( S 11 6 . 
S 1 1 8 ) . m»fi I crij^mm^-UfmitTh^ii^'Si}^ 
ff)m^ (S120. S122). ^T<0-r^T*W^ 

T'ftS*»(^^ (S124. S126) (D^KXifimiL 
fit^Sffifi. (;?.-f-yrSl 28) . ^O^*. SSJ: 



I g!'gs.,.'o«.»ir>''ioo 



■ YES 




sie 



■ NO 



SI2Z 
SIM 





!(2) 000-323183 (P2000-32JL8 



i!ne:J'-Y 5 >'/t'iem^i^iatwi:-?TB5ie^st«!m#a 

-i?izm'^^^xmiz.<!KMM<r>m^imn.-th^m'S> 

imtT^s 1 1 ^i^cii 2§sie^te%^®«!iii# 

m-h^x. 

mm^^izs.r>xmss&smtii^mizx otsajsii 

smmmnmi, miis.m'i^^mn^mzx'om.n. 
^tif^mi^(7)-!ii'mm^^-!^^<7)sm\HX'^^ l 

=r—9 \,z^-i\^xmiz:mMmm:Wfh^m: 

[0001] 



[0002] 

CS^V^T I*3a5ffiin:i:iem:^ji: Sr^ibS «,<0*ia 
%^fLX\^h mxM. 4^^8-623 1 O-t^fB^r 

■S. 

[0003] 

[^*«»*LJ:ai:fSgiijai Ld^L^:**^*, CldL 
tt« ( SOC) cO^-fktCif-^TS:*).!.. Lfc**-:)T. fk 

%^'^^z-K'iXz:d!^mmwmmiu-%<r}Wk 

fiti:Sl:^)i:5:*i6i.C:i:A-'T-^5*<. Sf^^iarttc- 
[0004] ^%B^OlSfl!>:im«%aiSltSti. J: 0 101^ 

z<j:m<r)^fc®$-«!ai-rs i i: S: B Wfc-tS . 

[0005] 

[0006] 3|s:|^BflcOli«!>«J!S«itHSIBt4, IT^lSr?!© 

ttdi^^r^nmz^m^iifz~<lf:mMcr)^iniii 

■rhmjmmm\iimm.x'h^x . m^<x:^i&<7)i^=m 

ta^mzx mm^titz'm.b in<r)'f—y t Lxm^ 
m^^rsi,z-S'oxm%-r?> tmzsm^isf^izin'fi, 

f—^ tcs-:Jv ^xmsd.-<!>:m&<o^z:mn-ti>^f^ 



!(3) 000-323183 (P2000-32JL8 



[0007] z(r>:^^m<7inmm^iiimm.Tii. 

<J:SjfiO#m4fc« ( S O C ) 2r^?fe-t S t OTJ) 0 , a<j 

fflrtco i: # tcZ»:^?fi^04Re$:iSff"f 5 C I: *> 
[ 0 0 0 8 ] C a L/>:*%0J<^m«!l1fc«1^^11^BCfcV^ 

mtX-^^VX^^hbt. «(riEIE1S¥Sl=i')IB«Sit 

{f , mff t ^STi^oM^^ i 0 e^isitcWBft-r s c i: *<-c 

[ 0 0 0 9 ] ^fc. 2ts^HBw^M^^^aiSIKCfcV^ 
[ 0 0 1 0 3 § fc. 2(s:^HJom«SS«iaiSSt=:fcV^ 

gt'S) -1. t ot-r s ^ t s . 

[00 1 1 1 

i:<?:m?fi<^*t«^ai^S2 o Srmw 1 2 ici om:*] Srii 

v^sr<Ji:S«S 1 OtclXOftftJtllO 
1ifi£«0WBSS-5^-rii^l2t'S)?.. IISfeW<7)-5J:^ffi«0:K 

®«iili^S2 0{i. 0^-rsia{;, ~»:^rfeio<oJS 
^ra^EV S^^m-t ^.^H- 2 2 J: . - »:iEffil 1 0 ^ft 
^12 tc8mi.tlSit I €:^JiJ-ri.«Slti- 2 4 k . 

ifil o«7)iaKTSri^tu-r?>ias-t:^-9-2 6i:. -ixmife 
1 0 oem:*] ocvt rtgpaSiR k SrSfl:-ri>«^S'l« 

a.-»/h30i:. ^S^Sk tT<OLED4 0k«:<ii 



[00 123 «^J«i-</b3 0{i. CPU32i&4' 
'll^k LT<S^$*T.JtVi^f--yrv-< ^nrn-fe-z-fk L 
TmS^T-tiJO, 5!iarn^^9A2riE«UfcROM3 
4k, -^6<Jtw-r-^'S-iait^SRAM3 6k, i^-f^v 
38k, AaiSJ!K-b (laSrlirl' ) kSrili-i.. CiOtS 
-y b 3 0 icti, ®EH- 2 2 *-/s,<O^V-^ 
SS[fh2 4*»'c><0^giEI , iaK-fe>-9-2 6*>^<OiaKT'3r 

fflla-r:./h3 0*»^>(i, LED4 O^c^jSlS^-f-'Srk'** 

[0013] <5i:i=. ^1 0 vxmwL^ixttm^m<n-^ 
ffio4fc®i^aisa2ooi6m=:-:>v>-csiBH-ri.. 02 

Y 3 0T'^§it5^?fi*tnik LTHiKteffil 0^0 

ieis:^oc vk rtaasfiiRk it^as-rssffe^fc^^ffijii 

-^^-ti, m?^i2Ci:'3«**<?^i^t4lHl^$tfC 

[00141 :L<^%.mmmih^wv-^>i}i^^ix 

ht. ■li^$IJffllJL--y h3 0<OCPU3 2{i, ^■^^^^J 
ISiWiMt LXM^M.Q'^^ck^VM.Q.m a x . fi/J-^tE 
SQmi ntcMOSr-fe-y ^■r^>^^LS^^^i■^> 
rsi 00) . m^X. ■^B£H-2 4irJ:0^Jli$tLl.lg 
SEX klEffitf2 2fc:i 0«!ai$ixS«EVkiaK-by^;- 
2 6 lei •)1^tii5iX?>iaSTk S:B!;^i2^T-RAM3 6 
cOW^^iSCia^t (^-r-yrs 10 2), Sg^32.^fi 
«8gl ( 1 ) C<fc '5S«fiQi&«»'r2.«i 

SS-Uffi"!) (>?.Tv7*S 104). iCT', ^ ( 1 ) 
<7)*3ail23lO'7'(i-;^li:, ~iii:^l Ot^ht^^f^ 
•CV^;&kS<0S8i[?:IEkb, S1EfiQJ4Z<5^««!ll 0** 
5E«$ttl)k§2rIEk LTVM>::klcJ;l). At 
ii, |a2<^7U— f->'«OJ?>'r-7rS102— SI 145:^ 

[00 15] Q-Q-I -At (1) 

[ 0 0 1 6 ] ^ d LxmnMoiim^^fth k , m^s. 

QkfiytSSfiQmaxk^JtlSU C^^-Tr-yTS 1 0 
6) . ^m»Q**S:^§«*Qmaxj;0:^l=v%kM= 

ftQmax^jSfrrS (:X-r-/rS108) . 
ffitQkg'hSflAQm i nkSrlttSEL (X-r-yTS 1 
10), mmAQ.t^'B.A'mnM.Q.m l n J; O/hSv-^k^ 

IgSQm i nSrieSTfl) (Xr-xTS 1 1 2 ) . -^t 

■c, i^rmai^tiffv. jaSTco-y-yryy 

ElrSB$ia^jatf^*^5rfJ^L (;^T-yrS 1 1 4 ) , Bf 
^I^gjSfCV^^rV^k^Ktt, X-f •yrS^0 2<^1S 



!(4) 000-323183 (P2000-32JL8 



[0017] m^i^s^tTtt ^mmm.Q 

maxisfi/jNSMQmi n tcTDif^AQSr^Sb (X-f 
•yT-Sl 16) . :^to7t{illAQ&raiiQre f tJt® 
f S (XT-'y-rS 116). ZZT. ISffiQr e f Ji. 

-j^siM 1 0 eof^mmKR'^njj o c y^nta-t h tz 
Mz-^f-yy-v UTtStcr <J:m?fi 1 0 <o#lHfc® s o 

$> , -<!f:m& 1 0 cDlflS-^^i^ ^ftS rtaJffifiiR-^ 

O C vco»St= J: 0 Ssb <i*xl> . 
[00 18] ClCl-C. •gsEI^S^V, ie^:»30CV. 

4. 03{iSm^®SOC*«-^(?)fc#<7)mS[I , Iff 

V. isig:^iocv. p^^mKR<r>^i^i&^-thm»m 

® s O C t # icti . HSK 1 1 «E V {iS^ra 

ij yy-f^ fSit.z^'mm s o c t^±t < ^-fb-m 
If. eig:^ocvt:>cl'<s;-ft-ri.A>^>, -^yr^jyy 

^*</Jn$ V ^ i: # OSS I k Hff V i: 0iJ Sr* 

L , II 6 V >'^4'<?5S^*t« S O C £?D^*i:;*c 

l3j:Vil6{::i3»t-S ""xj Ep{±. '^I b^v<D-^y 
yvy^Avhh, 

[0 0 19] z5 ttz^mm^socbmm^ocv^ 

:>30cv^F^mtfi;R$r^ai-t€.wi, 
«0SII*t®soc<7)^{i/jN$v>:fr*Uv%. I12<07P— 
f-:^<?5;^T-yrs 1 1 6T:Ki':>7t<iMAQ«i. -fyr'j 

>':/4'(~ 1 0 htlhm^mnMQm a x 
i:«'hsm»Qm i nbcommX'hhi)^(>. #^^»S 

s 1 1 8<0J!®<±, ::og«^t«soco^<^S;KS: 
«l^-rS3«mi:=5rS. «MAQ**raffiQ r e f ISUbfiOi: 

v^i:!pJ»rL. eil:'30CV^rtli5jHn:RS-«aL-tirffc, 

[00201 —yf. iillAQ*^'SHiQ r e f^mcOb^ 

Ui. •^-yroy^^'Pi^W^^socco^ii'b^iy 
■ofzb^mL. vyy 0 yy t TtmsiE i <^^eoi^^o 

«Mi&ll=iT-fi) C^'r-yys 120, S122).Ei3 
J^05. ll6*»/5,^SJ:dtc, max t1EBEVi:<0itSI 



x-r -yrs 1 2 ocoi:ss I <7)^^Bo«s3J!M«i. mm. I 
rSis-r&jaa-wyr 'J v^^tTtmss i co^WL^^ib 

xm^<^m)±tz^f!lLX\>^hZbt:m^hfmO: 
blzX-yXl^^xhtli . mgS[ I <^:»-^<7)1^^«*qF5i 
iE^rfc^tJi. »^J:<jeit:tiOCV^rtgi5ffi!JiR$:^ 
ib&ZbiiVt^^^b^mU *;i^f-:^Sr^T-r5. 
[ 0 0 2 1 ] «S I <^^^^S<^«l^^m*^5aiE'5r i: t 

-rS (X-f>yrS 12 4. S 1 2 6 ) , -<XmMl 0 
aKTi:i*igpaaa:Ri:<0|J!I^<0— fiaj&aTK:^. 

■ti. J: 0 tc. 1 o<oagT*<±#-f-5 iz^-ox 
l^a5fiK:R(4/h$ < =5r 0 \ -e<7)^^-fb* < =6:1. . t 
^*<oT. -<Wi«S 1 0*«W^iaST r e f i OiSV^fi 

Rco<ii:^r«). t7t36«oT, X-f vTS 1 2 4<0iaKT 

*«BT«^Tr e f lV.±X'h^*-^m^-t^!m'^. 

[*imi5iRi£-^-&c:fcJ±T#'5rv%i:2|a|{Brl,. 
[0022] imT<0'»:(SffitkMl^mimiE^j:b # 

{1, ^yy'vy:/Lrzm,mi busvbt^i^m^fm 

mjetRS:**^ (XT--yrS 1 2 8) . C:iX^$:ai:?3L 
T (>^7"<yrsi30) . ^^P-f-V^rS^T-rS. 

^WT-ti. '^SE I bWEy<r)wm.imii. S/h 

[0023] t^MMum Lfcm&m<o-'»:m!L<r>^miiii 
mw.2ot>zx tiii. s o c (D^'^mm. i o^w- 

««fi««i: tTOie«:>3 o c v^n^msKR ^nsix < 

mii-r?>zbtiK'^h. 

[0024] mm<D-<^m(om^miiimm.2ox' 
{± . s o c osiftioei^ i: ma i co^^iot^ 

bi&S.TcO-Si'^com^b i:Z(omiiZ^^':>tiifiiaPi^i> 

tij^g 2 0 TJi. s o c <o^<7)^s t ms£ i 

tot LJt*«, ^cot^aj«JS*-'ffiT-r?.tO«0. 30 
%>cybLXi>mL%Ltc\^. 

[0025] §sitefi?ioz:iJi:iKfio«JSi^ai^g2 or 
{i. §ti:«® s o cfio^o^^-^sS I co-Hf^com 



!(5) 000-323183 (P2000-32JL8 



[0026] uLt, :^^m<^mm<^mmiZ'o^^xmmm 

[011 2(s:^B3<^ll«fiWI-C-?)S-<}i:18?fiO:K.®«|JtJ 
^IS2 02:^^1 2lcJ:'5m:»35-ji«if^{ilH]i$ii-C 

[02] mlm<7)-^$:m&mmltii^2ocom^ 

[03 1 #1H«SS OC*«-^<ot # omSS I . ISE 



[05] -tvr y yi>^^(7mmMms o c «osi!i*«/Jn 

[06] -f^-r 'J y:/*^?)^^^® s o c eo^A?:^ 
# V ^ i: oust I b mffi V t <7)K^<?3— ^JS: ^rr^B^0 

[07] -<f:m.miobmiTb^BimRbffimk 

<7i~m^7ik-t^yyX't>h, 

10 -1$^. 12 m?^. 2 0 -iJi:«jiiio*«i«i 
mmm. 22 ^n-, 24 ^gstf. 26 

-t. 3 0 S^Jffli--/h. 3 2 CPU, 34 R 
OM. 36 RAM, 38 ^"f'T', 40 LED. 



[01] 



[02] 



20 



32 



I CPU ) ^ 
I ROM h ^34 
I RAM 1 ^36 



12 



— H®^^ 



✓24 



L 



22 



LEO 



26 



lO 



[03] 




tS« I 



T 



^0 H 



SlOO 



I Q*-Q~ t ' A t ''1 -\^SI04 




[YES 

I AQ'^Qm « X ~Qm 1 jT] ^^^ ' 

-sua 




SI26 
SI28) 




NG 



C RB.T 3 



!(6) 000-323183 (P2000-32JU 



[114] [US] 




F^^-A(##) 2G016 CAOO CB06 CB12 CB31 CCOl 
CC04 CC06 CC24 CC27 CC28 
CEOl CE02 
5H030 AA08 AS20 FF22 FF42 FF44 
FF52 



